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triculography was performed before and during application of 30 mmHg
LBNP Left ventricular end-diastolic counts were corrected for time decay
and tissue attenuation. LVEDV was then calculated with reference to an ex-
ternally counted blood sample taken during each of the acquisitions.
Results (expressed as mean ± SO): Comparing baseline with 30 mmHg
LBNP. LVEDV changed by -4.5 to -26.3 ml (mean -14.2 ± 8.6 ml) in controls
vs. -24.4 to +62.1 ml (mean +8.2 ± 23.5 ml) in CHF patients (p = 0.041. The
% change in LVEDV with LBNP (mean ± SO) is shown in the figure. There
was a linear correlation between change in LVEDV and baseline pulmonary
capillary wedge pressure (b-PCWPI in CHF patients (r = 0.68; p = 0.031.
echocardiography; however its utility to anatomically localize pericardial
thickening (PTI has not been described. We prospectively studied 62 patients
with clinically suspected diastolic dysfunction with both TEE and magnetic
resonance imaging (MRII. and detected 35 patients (29 M; mean age 59 ±
14 yrs.) with pericardia I disease (surgically confirmed, n = 13) and compared
the location PT independently. Fourteen pts. had CP. 6 had effusive-CP and
15 had mixed CP/RCM. PT location was graded independently as predom-
inantly involving the right heart (RTI. left heart (LT), generalized (GE) or no
thickening (NO).
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*p < 0,05, **p < 0.01 as compare to control; all values after EC
Mg Neaton Mg + Neoton Control
CK-MBlj1.Al 3.8 ± 1.3** 4.1 ± 1.8** 45± 1.5** 10± 13
MglmmolAl 118± 0.42' 1.15 ± 0.20' 136± 0.5t' 1.98± 063
SR(%) 70 NS 71 NS 77 NS 67 NS
5T changes (mm I 134 ± 0.89** 128 ± 0.76** 123± 0.81** 2.92 ± 167
5V 968 ± 920 821 ± 760 403 ± 563' 704 ± 803
VPB 39 ± 82' 165 ± 108 89 ± 78' 275 ± 201
Myocardial Protection in Electrical
Cardioversion. The Importance of Magnesium
and Creatinine Phosphate
TEE and MRI were in agreement in 30 (86%) of 35 patients (concordance>
70%; p = 0.05). TEE was able to visualize PT adjacent to the right ventricular
apex and left ventricular apex but TEE was limited in visualizing the lateral
LV wall. Conclusions: TEE and MRI are concordant in localizing pericardial
thickening in pts with diastolic dysfunction. These findings suggest that TEE,
when combined with Doppler flows, provides an excellent technique in the
diagnosis of constrictive pericarditis.
A. Szyszka, L. Paluszkiewicz, Sz. Kalinowski, P. Mitkowski, A. Ponizynski,
A. Cieslinski, R. Ochotny, H. Wachowiak. Institute of Cardiology, Poznan, Poland
Transient elevation of serum enzyme level, abnormalities of reploarisation
and arrhythmias following electrical cardioversion (EC) are usually observed.
We aimed to alleviate these alterations by pre treatment with magnesium sul-
phate (Mg) andlor creatinine phosphate (Neoton). The study group consist
of 80 patients (pts) mean age 48 ± 8 years who had EC (300Ws) for chronic
atrial fibrillation (AF) after mitral and/or aortic valve surgery. They were ran-
domly divided into subgroups: 20 pts in whom Mg was administrated i.v.
(100 mglkg b.w.) before EC; 20 pts who received Neoton Lv. in the following
mode - 4 g before EC and 4 g in the first 12 hours after EC; 20 pts who
received Mg and Neoton in the same doses and 20 control subjects. Total
serum magnesium level and CK-MB level were recorded before and 8 hours
after EC. Recovery to sinus rhythm (SR), ST segment shifts were recorded
immediately before and after EC. Supraventricular (SVj and ventricular pre-
mature beats (VPB) were studied with 24 hour Holter monitoring.
11007-20 ITumor Markers in Differential Diagnosis ofPericardial Effusions of Different Etiologies
Kwang Kon Koh, Hyun Ho In, Eung Jin Kim, Chul Ho Cho, Sang Kyoon Cho, Sam
Soo Kim, Soo Shin Cho, Wan Ki Baek, Sung Hoon Jin, Joon Mee Kim, Hyeon
Seok Nam. Inha University, Sungnam, Korea
Methods. Diagnostic and therapeutic pericardiostomy with drainage and
biopsy was performed and then adenosine deaminase (ADA) and carcinoem-
bryonic antigen (CEA) levels were measured in the pericardial fluid in 36 pa-
tients (pts) with moderate to large pericardial effusion (PE) and 19 control
pts. Carbohydrate antigen 19-9 (CA 19-91 and ferritin were also measured in
some pts. Pts were included in a prospective protocol from August, 1991 to
July, 1994 and grouped as follows: Group 1- 11 pts with tuberculous peri-
carditis (TP): Group 11- 6 pts with clinically strongly suspected TP: Group III
- 22 pts with malignancy (15) and acute pericarditis (7): Group IV - 19 con-
trol pts without pericardial disease. We observed any symptoms and signs
of recurrent pericarditis or constrictive pericarditis on follow-up.
Results. 1) In group I (99 ± 11 U/L) and group II (77 ± 27 U/LI. the ADA
activity was significantly higher than that in group III (18 ± 3 U/Lj or that in
group IV (18 ± 2 U/L) (p < 0.05). 2) With a cutoff value for ADA activity of
40 U/L, sensitivity was 94% and specificity 96% in the diagnosis of TP 3) In
benign diseases, the CEA level was significantly lower (1.89 ± 0.50 ng/ml)
than that in malignant diseases (194.53 ± 59.05 ng/ml) (p < 0051. 4) With a
cutoff value for CEA level of 5 ng/ml, the sensitivity is 80% and specificity is
96% in the diagnosis of malignant pericarditis. 51 The value of CA 19-9 and
ferritin was lower than that of ADA and CEA. 6) Follow-up study (mean, 19.5,
29.0, 11.8 months in groups I, II, and III. respectively) showed no symptoms
and signs of constrictive pericarditis except two pts.
Conclusions. Pericardial fluid ADA and CEA are useful for the differential
diagnosis of pericardial effusion of various causes.
Conclusions: Baseline pericardia I constraint is demonstrated in the 4 pa-
tients with CHF in whom LVEDV increased during LBNP. a response asso-
ciated with higher b-PCWP In patients with attenuated reductions in LVEDV,
abolition of baseline constraint and impaired myocardial compliance are both
possible explanations.
11007-191
11007-21 I
Transesophageal Echocardiography is a Useful
Technique in Localizing Pericardial Thickening
in Patients with Diastolic Dysfunction Compared
to Magnetic Resonance Imaging
Allan L. Klein, Maria Paola Canale, Ali Nihad AI-Assaad, Richard D. White, R.
Daniel Murray, Dave P Miller, James D. Thomas. The Cleveland Clinic Foundation,
Cleveland, OH
Transesophageal echocardiography(TEE) has been used to differentiate con-
strictive pericarditis (CP) from restrictive cardiomyopathy (RCM) by Doppler
Our results suggest that Mg, creatinine phosphate or both administrated
before EC have significant cardioprotective effect.
Effects of Changes in Atrioventricular Gradient
and Isovolumic Relaxation Rates on
Radionuclide Diastolic Filling in Man
Daniel J. Lenihan, Myron C. Gerson, Hiroshi Nishiyama, Gerald W Darn II, Richard
A. Walsh. University of Cincinnati, CincinnatJ~ Ohio
The relative influences of the left atrioventricular gradient (AVG) and the
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time constant of isovolumic relaxation (TAU) on diastolic filling parameters
by radionuclide angiography (RNA) in man are unknown. Therefore, 8 atri-
ally paced patients without coronary artery disease underwent simultane-
ous RNA with micromanometer measurements of left atrial (LA) pressure,
left ventricular (LV) pressure and TAU during baseline and steady-state infu-
sions of nitroprusside (NIP). dobutamine (DOB), and phenylephrine (PHENI.
RNA was acquired in 32 frames and Fourier fitted to obtain peak filling rate
(PFR) and non-normalized PFR (NNPFR). Results below are % change (L'I.%)
from baseline (± SO). 11008-81
Radiofrequency Catheter Ablation
Complex Anatomical Substrates of Right-sided
Accessory Fibers with Mahaim-Type Preexcitation
NIPIL'I.%) DOB ("'%) PHEN ("'%1
TAU 4± 11 -18± 7' 11 ± 12'
LA pressure -25 ± 13' -12 ± 11' 52 ± 35'
AVG -27 ± 18' -12 ± 29 82 ± 53'
PFR -8± 7' -14 ± 12' 5± 11
NNPFR -28± 9' -21 ± 19' 29 ± 29'
'p < 005
Despite an augmented active relaxation with DOB, peak filling rate de-
creased significantly in response to decreased LA pressure. We conclude
the RNA diastolic filling indices are critically dependent on the LA compo-
nent of the AVG.
Michael D. Gammage, Gordon WK. Ching, Terence Stallard, Jackie Daykin, Jayne
A. Franklyn. University ot Birmingham, Birmingham, UK
Thyrotoxicosis results in a number of effects on the cardiovascular system
including changes in blood pressure, peripheral vascular resistance and left
ventricular mass. Whilst many of these are well documented, the reversibil-
ity of these changes with restoration of euthyroidism is less clear and may
have prognostic implications. In addition, patients who have undergone thy-
roidectomy for thyroid carcinoma require chronic high-dose thyroid hormone
therapy; the cardiovascular effects of this therapy have not been assessed
with regard to long term risk. We studied 23 female patients with Graves'
hyperthyroidism (group 1) with no prior history of heart disease at presen-
tation and after 1 and 2 months of carbimazole treatment and 11 female
patients receiving doses of thyroxine sufficient to suppress thyroid stimulat-
ing hormone (TSH) to below normal values (group 2); data were compared
to those from 25 normal female age matched controls. Cardiac dimensions
and function were assessed by 2-dimensional and M-mode echocardiogra-
phy, 24 hour blood pressure and heart rate by automatic ambulatory sphyg-
momanometer. At presentation, group 1 showed increases in mean 24 hour
systolic blood pressure (124 ± 12.4 v 110 ± 6.7 mmHg, p < 0.05) (mean
± SO). mean 24 hour heart rate (99.0 ± 14.4 v 77.0 ± 9.4/min, p < 0.001)
and left ventricular mass index (LVMI) (93.1 ± 12.2 v 78.9 ± 9.0 g/m2, p <
0.03) compared to controls. Fractional shortening (FS) and ejection fraction
(EF) were increased (FS: 39.7 ± 2.1 v 35.8 ± 1.9%, P < 0.05) (EF: 69.8 ±
1.3 v 65.7 ± 1.5%, P < 0.05). All of these indices had returned to normal,
however, after 2 months of carbimazole treatment. In group 2, the only ab-
normality was a significant increase in LVMI compared to controls (100.3 ±
25.9 v 78.9 ± 9.0 g/m2 p < 0.05). Diurnal variation in systolic and diastolic
blood pressure and heart rate were normal in both groups. There were no
changes in either group in assessments of sympathetic activity (tilt testing,
isometric forearm exercise, cold pressor test and Valsalva ratio) or in 24 hour
urinary catecholamines compared with controls, or between presentation
and 2 months in group 1.
Conclusion: The cardiovascular effects of thyrotoxicosis are reversed
rapidly in response to antithyroid treatment with carbimazole; despite the
similarities between thyrotoxicosis and a hyperadrenergic state, our data
show no objective evidence to suggest sympathetic overactivity. Patients re-
ceiving suppressive doses of thyroid hormones show evidence of increased
left ventricular mass; this finding warrants long-term follow up to assess
prognostic implications in terms of future cardiovascular risk.
Atrioventricular Nodal "Slow Pathway"
Conduction Time is Due to the Length of the
Pathway
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Riccardo Cappato, Michael Schluter, Jurgen Siebels, Matthias Antz,
Christian Weiss, Thomas Meinertz, Karl-Heinz Kuck. University Hospital Eppendorf
and St Georg Hospital, Hamburg, Germany
Accessory pathways lAPs) with Mahaim-like preexcitation most commonly
have an atrial rather than a nodal origin and terminate in the right ventric-
ular free wall or in the proximity of the right bundle fascicles. Out of 14
consecutive pts undergoing radiofrequency (RF) current ablation of such a
fiber, 2 presented patterns consistent with an atypical anatomical course.
In these pts, endocardial potentials suggestive of AP activation were con-
sistently recorded both at the anterolateral and the posterolateral tricuspid
annuls (TA). In 1 pt, the A-AP interval at the anterolateral TA was shorter, and
the AN amplitude ratio higher, than at the posterolateral TA. At both sites,
progressively premature atrial extrastimulation revealed A-AP prolongation
(decremental conduction). Catheter manipulation at the atrial aspect of the
TA did not produce mechanical block of AP conduction in the anterolateral
region, but RF current applied in this region during atrial pacing transiently
and repeatedly suppressed ventricular preexcitation. Subsequent mapping
at the posterolateral TA reproducibly resulted in catheter-induced mechan-
ical block of AP conduction and RF current delivered at this site abolished
the AP In the other pt, RF delivered at the posterolateral TA successfully
interrupted AP conduction. Conclusion: These data suggest that APs with
Mahaim-like preexcitation may occasionally run parallel to the TA for some
cm before penetrating into the ventricle.
The determinants of atrioventricular (AV) nodal "slow pathway" conduction
remain controversial. We hypothesized that anterograde "slow pathway"
conduction time depends on the length (rather than functional properties)
of the pathway. Therefore, we studied 19 patients (4 men and 15 women,
mean age 51 ± 4 years) with typical AV nodal reentrant tachycardia (AVNRT)
who underwent successful radiofrequency ablation (RFA) of the "slow path-
way". As a measure of the pathway length we determined two distances in
both RAO and LAO projections: I) coronary sinus (CS) os to the His bundle
and 2) mapping catheter tip at the successful ablation site to the His bun-
dle. These distances were correlated with the conduction time of the "slow
pathway" (AH interval) during programmed atrial stimulation following cou-
pling intervals longer than the functional "slow pathway" refractory period
and during AVNRT. RFA was initially attempted in the posteroseptal area of
the right atrium close to the CS os and was delivered at progressively supe-
rior and anterior locations (closer to the compact AV node) only when inferior
RFA applications were unsuccessful.
Results: There was a significant correlation between the anterograde
"slow pathway" conduction time (AH) and the distance between the map-
ping catheter tip (MAP) and the His bundle (HIS) in both LAO (Fig.) and RAO
projections (p < 0.001). This was true when slow pathway conduction time
was measured either during programmed atrial stimulation or during AVNRT.
J. Christoph Geller, Lee A. Biblo, Mark D. Carlson. University Hospitals at Cleveland,
Case Western Reserve University. Cleveland, OH
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"Slow pathway" conduction time did not correlate with tie distance be-
tween the CS os and the His bundle.
Conclusion: In this study, AV nodal "slow pathway" conduction time was
related to the distance between the "slow pathway" atrial insertion site and
the His Bundle. This supports the hypothesis that "slow pathway" conduc-
tion time is in part due to pathway length and may not be due to functional
properties.
